profiles of testosterone and thyroid hormones in blood. The peak rise of serum triiodothyronine (T3) at prepubertal age was closely related to both the increase of maximal androgen-binding capacity in SMG and the conspicuous surge of proliferative activity as indicated by increased rate of glandular DNA content. Also, 2-month thyroidectomized mice had an age-related, strong reduction in the number of androgen-binding sites. On the other hand, the development of the secretory functions of the gland could be better related to the rise of circulating testosterone by days 25\p=n-\30of age. The results suggest that thyroid hormones play a very important role in the early induction and further maintenance of androgen receptors in the murine SMG.
The murine submandibular salivary gland (SMG) has been characterized as a typical androgentarget organ, which displays sex dimorphism of its granular ducts, a parenchymal component origi¬ nating from the striated ducts (Chrétien 1977) . The relevance of androgens and thyroid hormo¬ nes in the development and function of mice SMG has been studied in some detail (Kumegawa et al. 1977; Aloe & Levi-Montalcini 1980; Takuma & Kumegawa 1981a ). Particularly, the androgen re¬ ceptors in the cytosol fraction of male and female mouse SMG have been reasonably well characteri¬ zed (Verhoeven & Wilson 1976; Verhoeven 1979; Minetti et al. 1985a ). Nuclear receptors for thy¬ roid hormones have also been described in this gland (Walker et al. 1982 (Takuma et al. 1981) , especially thyroxine (T4) (Gresik & Barka 1980 Burton (1956) . Aliquots of the super¬ natants were used for determination of the proteolytic activity according to Anson (1938) (Minetti et al. 1985a ).
Statistical methods
The kinetic characteristics of hormone-receptor inte¬ ractions and the total content of specific binding sites were calculated as described by Tesone et al. (1982) . Developmental data were analyzed in four separate age ranges: 0-7, 7-25, 25-70 and 70-200 days; these segments were linearized by the least squares method. The angular coefficients thus obtained were studied within each age range by analysis of variance and compared by the Dunnett's multiple range test (Li 1964) . Whenever appropriate, Student's ¿-test was used.
Results
A close parallelism in the evolution of SMG and body weights of normal male mice from birth up to adulthood is seen in Fig. 1 (upper Fig. 3 (top) (Fig. 3,  bottom) . In order to verify whether the low recep¬ tor concentration and high affinity constant val¬ ues found in the early post-natal period were due to the significant peak of serum testosterone which occurs in newborn male mice (JeanFaucher et al. 1978 ; see also Fig. 2, upper panel) [3H]R1881 binding to SMG cytosol was studied in a separate experiment using 0-day old, normal female mice. The results showed important dif¬ ferences in both receptor content (males, 0.20 ± 0.003; females, 0.58 ± 0.036 fmol/gland) and affinity constant (males, 3.7 ± 0.05; females, 0.55 ±0.26nM"1).
The androgen-binding activity of mouse SMG was severely affected by long-term hypothyroid¬ ism, most conspicuously when dysfunction was induced at prepubertal age (Table 2) .
Discussion
In this paper we confirm data by other investiga¬ tors (Verhoeven & Wilson 1976) The pubertal rise (about 1000-fold) of the glan¬ dular proteolytic activity, which is reportedly con¬ tained in the secretory granules (Gresik 1980) , showed its androgen-dependent feature (Dunn & Wilson 1975) (Liao 1975 (Table 2 ). In addition, T4 replacement in 6-month Tx rats was effective to fully recover the androgen binding capacity in the prostate, as an indication of a general thyroid dependency of androgen receptors (Minetti et al. 1984a ). These data do not agree with those reported by Takuma & Kumegawa 1981b) , who could not demonstrate any increment of androgen binding capacity in SMG of T4-injected female mice. However, this can be explained by the inability of thyroid hor¬ mones to increase androgen binding above the normal levels, not only in murine SMG but also in other target organs (see Minetti et al. 1984b ).
In conclusion, in this paper we have demonstra¬ ted some direct, androgen-independent actions of thyroid hormones on murine SMG (see prepuber¬ tal data in Fig. 1 
